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The present invention relates to a device for moving an object by means of a roller 
device which can be concealed in a sleeve body. 

Roller devices are often employed when moving objects in order to reduce the load 
5 and facilitate manoeuvring. The roller devices may be directly attached to the object 
that has to be moved, either releasably or as an integrated part of the object. The 
object may also be placed on a support unit equipped with roller devices. Objects 
and support units equipped with roller devices and used for moving objects are 
often also required to be capable of assuming a stationary position. 

10 One solution for achieving such a position will be to equip the roller devices with 
breike means. Particularly when using roller devices on objects where a high degree 
of stability is required, and especially where the objects in themselves are heavy or 
are carriers of heavy and/or unstable loads, it will often not be sufficient to equip 
the roller device with ordinary brake means. This applies particularly in connection 

15 with furniture elements and objects which have to remain stationary for a lengthy 
period. 

It is therefore an object of the present invention to provide technical solutions 
whereby an object can both be moved and will be capable of achieving a position 
where the object remains stationary relative to the base. 

20 An arrangement of this kind for permitting an object to both be moved and remain 
stationary is known from DE 198 01 509. In this publication a device is described 
for achieving easy displacement of a piece of furniture, using a roller body and a 
spring moimted in a sleeve which forms part of the leg of a piece of furniture. When 
the furniture is unloaded, the spring will push the roller body out of the chair leg 

25 . into a position where the furniture can be moved. When the furniture is loaded 

against the ground, the roller body is pressed into the leg of the furniture and in this 
condition the furniture will remain stationary relative to the base. 

In the solution disclosed in DE 198 01 509 the device is not equipped with means or 
arrangements for securing, the roller body in the rolling position. A drawback of the 
30 solution disclosed in DE 198 01 509 is that if the furniture is loaded or the actual 
roller body meets an obstacle on the floor, the furniture's capacity to move will be 
diminished, since the roller body will be partly or entirely pushed into the sleeve. 

EP 0153832 illustrates a furniture castor which can be moved between a retracted 
position and an extended position. The castor is attached to a rod connected to two 
35 elements with cam-shaped surfaces which control the position of the rod. 



wo 2004/018232 



2 



PCT/NO2003/000249 



Both of the above-mentioned solutions are bulky and unsuitable for being fitted to 
many types of furniture, since they require too much space as well as spoiling the 
aesthetic appearance of the object to which they are attached. 

The object of the present invention is to provide a solution which improves the 
5 disadvantages of the technical solution known from DE 198 01 509. In particular, it 
is an object of the present invention to achieve a solution which is small and 
compact and which ensures that during displacement the roller device is kept in a 
rolling position and is not unexpectedly pushed into the sleeve. 

The above objects of the invention are achieved by means of the features in the 
10 patent claims. 

The solutions proposed in the present invention may be employed together with 
objects within a mmiber of areas of application. These may include furniture 
elements, television sets, trolleys for use in warehouses, laboratories, factories or 
workshops, etc. The invention will be ideally suited for transport of objects which 
15 particularly require a smooth and precise pattem of movement, etc. 

The invention may be employed in connection with moving objects not only along a 
base which is horizontally oriented, but also along inclined and vertical bases. 

In an embodiment the invention may be envisaged provided in such a maimer that 
the sleeves can be removably motmted directly on to the object that requires to be 
20 moved. In such an embodiment a support imit in the form of a trolley or the like for 
moving objects will be rendered superfluous. 

The invention is small and compact and will therefore be suitable for mounting on 
many types of objects and will have little or no effect on the object's appearance. 

In an embodiment the sleeve may be equipped with ball bearings, thus providing a 
25 rotatable attachment to the movable object. In an embodiment an outer sleeve may 
be employed for motmting the sleeve in which the roller device is to be received. 
The roller device to be employed according to the invention may be in the form of a 
wheel, a ball or another body which is capable of generating movement directly in 
contact with a base. 

30 In principle the roller/foot device according to the invention comprises an outer 

sleeve, a spring device, a guide sleeve and a locking sleeve adapted to be able to be 
inserted into the outer sleeve and a roller element. 

In an embodiment the roller/foot device also comprises several ball bearings and a 
locking ring. 

35 In a further embodiment the roller device also comprises a bearing ring mounted in 
the locking sleeve inside the locking ring. 
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The outer sleeve is in the form of a hollow cylinder where one end is completely or 
partly closed by an end surface and one end is open. The inner wall of the outer 
sleeve comprises first elongated ribs extending in the outer sleeve's longitudinal 
direction. The ribs are arranged in parallel round the sleeve's circumference with 
5 grooves between. One end surface of the ribs is inclined and comprises a step 

(catch). In an embodiment, on the outside of the outer sleeve are mounted tension 
elements which may, e.g., be cut out of the actual outer sleeve and which protrude 
slightly from the outer surface of the outer sleeve. These tension elements are 
flexible and can be pressed into alignment with the outer sleeve's outer surface, in 
10 which case they will exert an outwardly directed coimterforce. 

The guide sleeve and the locking sleeve are cylindrical with an external diameter 
which is slightly smaller than the inner diameter of the outer sleeve, with the result 
that they fit closely into the outer sleeve. The guide sleeve's outer wall comprises 
second ribs adapted to fit into the grooves between the first elongated ribs on the 

15 outer sleeve when the guide sleeve is inserted into the outer sleeve. The end 

surfaces of the second ribs are also inclined, and the end portions advantageously 
comprise two inclined surfaces with opposite inclination, with the result that the end 
portion is v-shaped. The guide sleeve's end portion can act as an abutment for a 
spring device when the guide sleeve is inserted into the outer sleeve, for example by 

20 one end of the guide sleeve comprising an end surface. The spring device also abuts 
against the inside of the outer sleeve's end surface and may be attached thereto, 
with the result that it is located between the outer sleeve and the guide sleeve. The 
purpose of the outer sleeve's end surface is to provide abutment for the spring 
device and it may be designed in a suitable manner, such as, for example, a whole 

25 surface, a surface with one or more holes, ribs, etc. Altematively, the spring device 
may abut against the locking sleeve's end portion. 

The locking sleeve's outer wall comprises third ribs with the same width, arranged 
at the same distance apart as the second ribs, where the end surface of the third ribs 
is inclined at an angle which is adapted to the first ribs' inclined end portions and 
30 abuts against the second ribs' end portions. 

The roller element is attached abutting against the locking sleeve's end portion 
which faces outwards towards the outer sleeve's open end, thus enabling the roller 
element to rotate. In a preferred embodiment the roller element is a ball, but it may 
also comprise a wheel moimted rotatably against the locking sleeve, or another 
35 suitable rotatable element. The ball is made of a hard material, such as for example 
steel, plastic or the like, to enable it to nm easily over the base. In a preferred 
embodiment the ball is made of a softer core with a hard outer shell. 

In a further embodiment the locking sleeve also comprises a cup-shaped recess in 
the end facing out towards the outer sleeve's open end, the recess being adapted to 
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receive several ball bearings and the roller element. The ball bearings are provided 
in the recess between the locking sleeve and the roller element, thus enabling the 
roller element to roll on the ball bearings with minimal friction. The roller element 
and the ball bearings are kept in the recess by means of a locking ring. The locking 
5 ring is adapted to be able to be clamped into the locking sleeve and has an aperture 
of such a size that the roller element protrudes slightly from the ring and can roll 
against a surface. In an embodiment the locking ring has inclined abutment 
surfaces, thus providing the roller element with a smooth rotational motion. 

Placing the roller element in the recess also contributes towards making the device 
10 according to the invention small and compact. 

The bearing ring featured in the further embodiment of the invention is a ring which 
is adapted to be located between the locking ring and the ball bearings. The bearing 
ring comprises at least one spring mechanism such as, e.g., flexible teeth to prevent 
the ball bearings from coming too far down along the sides of the roller element 
15 with the result that there are very few ball bearings at the top of the roller element 
and thereby considerable point loading on both the roller element and the locking 
sleeve's recess. The spring mechanism improves the circulation of ball bearings 
round the roller element, thereby extending the life of the ball bearings and giving 
less rolling friction. 

20 The roller/foot device may, for example, be used as a furnitm-e castor by fitting it to 
the piece of furniture that has to be capable of being rolled. The attachment can be 
easily implemented by pressing the outer sleeve into a suitable aperture in the piece 
of furniture, for example a table leg, sofa leg or the like. The tension elements on 
the outside of the outer sleeve will then be pressed together, holding the roller 

25 device in position inside the aperture. 

The weight of the furniture will then cause the roller element to be pressed inwards 
in the outer sleeve with a certain amount of force. The spring force from the spring 
device will exert a counterforce with opposite direction. When the force acting 
inwards in the outer sleeve is greater than the spring force, this will result in a 

30 movement of the guide sleeve and the locking sleeve inside the outer sleeve. The 
guide sleeve's ribs will slide in the grooves in the longitudinal direction between 
the outer sleeve's ribs and the end siu-faces of the third ribs on the locking sleeve 
will slide towards the end surfaces of the first ribs in the outer sleeve, thus giving 
the locking sleeve a movement in the circumferential direction. This movement is 

35 stopped in one of two positions: 1) when the locking sleeve's ribs abut against the 
steps on the outer wall's ribs or 2) against the lateral edge of the outer wall's ribs. 
In the first case the inward movement of the guide sleeve and the locking sleeve in 
the outer sleeve is stopped before the roller element has been pushed all the way 
into the outer sleeve and in this position the roller element can roll freely. In this 



wo 2004/018232 



5 



PCT/NO2003/000249 



case the roller/foot element acts as a roller element. In the second case the inward 
movement of the guide sleeve and the locking sleeve in the outer sleeve is stopped 
after the roller element has been pushed all the way into the outer sleeve, with the 
result that the roller element is no longer able to roll over the base. In this case the 
5 roller/foot element acts as a foot element. If the base is hard, the roller element will 
be in abutment against the base, but the flexibility of the spring device causes the 
weight to rest on the outer sleeve. It is an advantage that the distance between the 
spring device's two abutments of the spring device is sufficiently large to ensure 
that the spring device is not completely compressed in the roller element's inner 
10 position in order to avoid instability. 

To enable the guide and locking sleeves to continue their movements in the outer 
sleeve, the force acting inwards in the outer sleeve must be less than the force from 
the spring device, for example by lifting the furniture slightly. The roller element, 
the guide and locking sleeves are then pressed into their outermost position in the 
15 outer sleeve. When the furniture is then lowered back on to the floor, the sleeves 
will once more be moved as described above until they stop in the second position. 

The device according to the invention may of course be used in connection with any 
object that requires to be moved. The device may be affixed to the object in many 
ways, such as for example by screwed connection, gl\xing, Velcro fastening, etc. in 
20 addition to the method of attachment described above. 

When using surfaces which are easily marked or scratched, the outer edge of the 
outer sleeve may be protected by a pad of a suitable material such as foam, plastic, 
felt or the like. The pad will preferably be doughnut-shaped with an outer diameter 
equal to or larger than the outer sleeve's outer diameter and an iimer diameter larger 
25 than or equal to the diameter of the protruding part of the roller element, in order to 
avoid obstructing the roller element's rolling motion. 

The invention and its mode of operation will be described in greater detail below 
with reference to the drawings. 

Figures 1-4 illustrate an embodiment of the present invention with roller ball, guide 
30 and outer sleeves in four respective positions. 

Figure 5 illustrates a second embodiment of the invention where the roller element 
is mounted in the locking sleeve by means of imiversal mounting. 

Figure 6 illustrates a detail of a further embodiment of the invention where a 
bearing ring supports the ball bearings in figxire 5. 

35 Figure 7 illustrates one embodiment of the bearing ring in figure 6. 

Figure 8 illustrates a second embodiment of the bearing ring in figure 6. 
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Figure 1 illustrates the device 1 according to the invention with no forces acting 
inwards in the outer sleeve 10. In this embodiment the roller element is a ball 41. In 
figure 1 the ball is kept in its outermost position in the outer sleeve 10 by the force 
from the spring device (not shown). The spring device presses the guide sleeve 20 
5 outwards towards the outer sleeve's 10 open end 17. The ribs 21 on the guide sleeve 
slide in the grooves between the outer sleeve's ribs 11, The end surfaces (22,23) of 
the ribs 21 on the guide sleeve abut against the end surface 32 of the ribs 31 on the 
locking sleeve 30, and the locking sleeve 30 and thereby the ball 41 are thereby also 
pressed outwards towards the outer sleeve's 10 open end 17. In this embodiment the 
10 outer sleeve 10 has outwardly protruding edge pieces 18 which prevent the locking 
sleeve 30 and the guide sleeve 20 from being pushed out of the outer sleeve 10. 

The ball 41 is attached against the locking sleeve 30 by means of a locking ring 40 
which is clamped into the opening of the locking sleeve, with the result that a 
movement of the locking sleeve 30 along the outer sleeve's longitudinal direction 
15 leads to a corresponding movement of the ball 41 . 

In figure 1 tension elements 14 are also illustrated mounted round the outside of the 
outer sleeve 10. In this embodiment the tension elements 14 are produced by cutting 
out slots in the outer sleeve 10, but they may also be glued or attached to the outer 
sleeve in another suitable manner. The tension elements 14 have an outwardly 
20 protruding upper portion 19. When the device 1 is inserted in a hole for attachment 
to an object, the tension elements 14 are placed under tension against the walls of 
the hole, thus keeping the device 1 in position. 

Figure 2 illustrates the device 1 after an inward force in the outer sleeve has been 
applied to the ball 41 with initial position as illustrated in figure 1, for example by 

25 the weight of a piece of furniture pressing the device down against a floor. The 

locking sleeve 30 and the guide sleeve 20 are forced inwards until the end surfaces 
32 of the locking sleeve's ribs 31 come into abutment against the end surfaces 15 of 
the outer sleeve's ribs 11 and slide against them until they stop against the steps 16 
on the ribs in the outer sleeve. This sliding movement has given the locking sleeve 

30 30 a rotating motion in the circumferential direction. Further inward movement of 
the ball 41, the locking sleeve 30 and the guide sleeve 20 in the outer sleeve 10 is 
prevented by the step 16 and in this position a part of the ball 41 protrudes outside 
the opening of the outer sleeve. In this position the ball 41 can rotate freely and the 
device 1 can be used as a castor for moving the object (for example a piece of 

35 furniture) to which it is attached. The grooves 24 between the ribs 21 on the guide 
sleeve 20 have end surfaces comprising two inclined surfaces 26, 27 with opposite 
inclination, thus making the end portion v-shaped. In this case the bottom of the "v" 
is located on the right of the step 16 in the inclined end surface 15 of the outer 
sleeve's ribs 11, with the result that the left-hand upper edge of the locking sleeve's 
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ribs 31 abuts against the right-hand inclined end surface 26 of the guide sleeve's 
ribs. 

In figure 3 the device 1 as illustrated in figure 2 has been released from the external 
forces, for example by the object to which it is attached being slightly raised from 
5 the base. 

The force from the spring device then presses the guide sleeve 20 towards the open 
end 17 of the outer sleeve 10. The locking sleeve's ribs 31, which are located in 
abutment against the left-hand inclined end surface 26 of the guide sleeve's groove, 
is also forced outwards towards the outer sleeve's open end and slides on the 
10 inclined end surface 26, thus giving the locking sleeve a movement in the 

circumferential direction past the step 16 on the outer sleeve's ribs 11. In this 
position the ball 41 is located in a position corresponding to the position in figure 1, 
furthest out of the outer sleeve 10. 

When the device 1 is once again exposed to external forces, i.e. with the ball 41 
15 now in its initial position as in figure 3, for example by the weight of the object 
with castors again resting on the device 1 , we obtain the situation illustrated in 
figxure 4. The ball 41 and the locking sleeve 30 are forced inwards in the outer 
sleeve 10 until the end surface 32 of the locking sleeve's ribs 31 comes into 
abutment against the step 16 in the end surfaces 15 of the outer sleeve's ribs 1 1 and 
20 slides towards them until they pass the step 16, enters the grooves between the outer 
sleeve's ribs 1 1 and stops. This sliding movement has given the locking sleeve 30 a 
rotating motion in the circumferential direction. Further inward movement of the 
ball 41, the locking sleeve 30 and the guide sleeve 20 in the outer sleeve 10 is 
prevented by the outer edge 34 of the locking sleeve 30 abutting against the outer 
25 sleeve's ribs 1 1 . In this position the whole ball 41 is in a retracted position aligned 
with or inside the outer sleeve's aperture 17. In this position the ball 41 is unable to 
roll over the base and the device 1 acts as a foot element. 

By means of repeated application and release of forces on the device 1, the ball 41 
will repeatedly assmne the positions described above in sequence, thus permitting 
30 the device 1 to be easily moved from a rolling position to a foot position and vice 
versa. 

In figures 1-4 the ribs 21 on the guide sleeve 20 have two inclined surfaces with 
opposite inclination, thus making the end portion v-shaped. However, this end 
portion may also have other shapes, for example a rounded shape, asymmetrical v- 
35 shape, a inclined surface and a straight surface or the like, as long as it has the 

desired effect, viz. to guide the ribs 3 1 on the locking sleeve past the edge 25 or the 
step 16 of the ribs 1 1 on the outer sleeve 10 so that the end surface of the ribs 31 on 
the locking sleeve 30 comes into abutment against the end surfaces of the step 16 
and the ribs 1 1 respectively. 
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In figure 5 a second embodiment of the invention is illustrated where the ball 41 is 
moimted by means of universal mounting. In this case the locking sleeve 30 
comprises a cup-shaped recess 35 in the end facing out towards the outer sleeve's 
open end. In the recess 35 are placed several ball bearings 50 and the ball 41 abuts 
5 against the ball bearings 50, thus enabling the ball 41 to roll with minimal friction. 
The ball 41 and the ball bearings 50 are kept in the recess 35 by means of a locking 
ring 40. The locking ring 40 is adapted to be able to be clamped into the locking 
sleeve 30 and has an aperture of such a size that the ball 41 projects slightly from 
the ring 40 and can roll against a surface. 

10 Figure 5 also illustrates the spring device 5 abutting against the inside of the outer 
sleeve's end surface 13 and the guide sleeve's 20 end surface 28. 

Figure 6 is a sectional view of a detail of a further embodiment of the invention. 
The bearing ring 51 is a ring which is adapted to be located between the locking 
ring 40 and the ball bearings 50. The bearing ring 5 1 comprises a spring mechanism 

15 52 such as, e.g. flexible teeth to prevent the ball bearings from coming too far down 
along the sides of the ball 41, with the result that there are very few ball bearings at 
the top of the ball 41 and thereby considerable point loading on both the ball 41 and 
the locking sleeve's 30 recess. The spring mechanism 52 also improves the 
circulation of ball bearings 50 round the ball 41, thereby extending the life of the 

20 ball bearings 40 and giving less rolling friction. 

Figure 7 illustrates a possible embodiment of bearing ring 53 with spring 
mechanism 54. 

Figure 8 illustrates an alternative embodiment of bearing ring 55 with spring 
mechanism 56. 
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